Altered endothelin-1 binding following balloon angioplasty of pig coronary arteries: effect of the ETA receptor antagonist, LU 135252.
Since raised levels of endothelin-1 (ET-1) have been detected in the human coronary sinus following percutaneous transluminal angioplasty (PTCA) we investigated the role of ET-1 in the etiology of vascular restenosis. Balloon angioplasty of coronary arteries was performed in pigs and the animals were treated with placebo or the endothelin (ETA) receptor antagonist LU 135252 (30 mg/kg/day). After 4 weeks vascular stenosis and the distribution of endothelin and its receptors was evaluated. The pronounced neointima formation in the control group (neointima:media ratio = 0.87 +/- 0.36) was significantly reduced by LU 135252 (0.43 +/- 0.30, P < 0.001). Angioplasty caused a significant increase in medial ETA (approximately 275%, P < 0.026) and ETB (approximately 250%, P < 0.001) binding to injured, compared with non-injured segments, an effect that was also reduced by LU 135252 (ETA = 11.5% increase; ETB = 14% increase). The neointima of control animals exhibited ET-1 like immunoreactivity as well as ETA and ETB binding sites. These data indicate that endothelin is locally-released from endothelial and vascular smooth muscle cells following angioplasty which binds to ETA and ETB receptor sites in the neointima and media. Since administration of the ETA antagonist LU 135252 markedly reduces neointima formation and medial ET binding, we conclude that vascular smooth muscle cell proliferation and subsequent neointima formation is mediated predominantly via ETA receptors. These data underscore the therapeutic potential of ETA antagonists in reducing the degree of restenosis following vascular injury.